Introduction
2-H-1-benzopyrans, commonly known as 2H-benzopyrans or 2H-chromenes, are an important structural motif present in the varieties of biologically active natural, synthetic drugs, and lead molecules [1, 2] . Interesting chemistry have been exploited to this structural unit for generating diverse series of compounds, which have displayed a wide spectrum of potential biological activities such as anticancer [3, 4] , antidiabetic [5, 6] , anti-HIV [7] , antiinflammatory [8] , antimicrobial [9] , antibacterial [10] , antiarrhythmic [11] , and antiestrogenic [12] . Moreover, their use in the synthesis of various kinds of dyes [13] and agrochemicals [14] is well known. Their major use in the development of diverse kinds of potassium channel openers has made further interest for benzopyran chemistry [15] . Furthermore, benzopyran unit has been further explored, as a useful synthon for the generation of diverse kinds of pharmaceutically important complex heterocycles of natural as well as synthetic molecules [16] . Traditional syntheses of substituted benzopyrans involve the reaction of substituted hydroxyl acetophenones with keto compounds using variety of strong bases [17] . Recently, their synthesis has been further achieved through different kinds of starting materials using variety of metallic and nonmetallic basic catalysts either by intramolecular cycloaddition reactions [18, 19] or by condensation reactions [20] [21] [22] from the variety of the starting substrates. Furthermore, their solid phase syntheses using various kinds of metallic system were also reported recently [23] . Most of these methods suffer from the limitations such as long-reaction times, use of expensive strongly basic reagents, tedious work-up and low yields. Consequently, there is continued interest in developing new and convenient methods for the synthesis of substituted benzopyrans using mild reaction conditions. Nowadays, microwave-assisted synthesis has become as important tool for the synthesis of various kind of heterocycles [24] . In continuation of our work towards various synthetic transformations employing Triton-B [25] [26] [27] [28] [29] , we have invented a novel protocol for the syntheses of substituted benzopyrans using Triton-B under solventfree conditions. Thus, in the present communication, we report herein a novel microwave promoted, one-pot solventfree protocol for the synthesis of substituted benzopyrans through the direct reaction of corresponding substituted acetophenones and keto compounds mediated by Triton-B under solvent-free conditions.
Results and Discussion
Initially, the syntheses of various substituted benzopyrans were achieved from the corresponding hydroxy acetophenones and keto compounds using various kinds of solid support like neutral and basic alumina. Better yields of the 2 Organic Chemistry International products were obtained in by using basic alumina as a solid support. Moreover, reaction was further carried out without using solid support where minute amount of substituted benzopyrans was observed. Keeping the basic nature of benzyltrimethylammonium hydroxide (Triton-B), we have tried a reaction of hydroxyl acetophenone with a keto compound, where it was realized that there is complete transformation of the starting materials into desired substituted benzopyran derivative. A comparative study of use of various mild bases in caring out this synthetic reaction was studied where it was further realized that best yields were obtained using Triton-B. Moreover, the advantages associated with Triton-B include the easy removal from the reaction mixture by simple filtration. Thus, various substituted hydroxyl compounds were reacted with variety of keto compounds using Triton-B under microwave conditions to afford the clean formation of the corresponding substituted benzopyrans in good to excellent yields. Hence, it was concluded that reaction works using Triton-B under solvent-free conditions and completed in very short time (5-8 min.) afforded very excellent yields (81-99%) of the desired substituted benzopyrans. The results were summarizes in Table 1 . It was further realized that the introduction of electron releasing groups at para position leads to increase in the yields, while electron withdrawing groups do not have any effect. The whole reaction conditions have been shown in Scheme 1.
In conclusion, we developed a convenient and efficient protocol for the one-pot, two-component coupling of various substituted acetophenones with a variety of keto compounds using basic resin. This method generates the corresponding benzopyrans in good to excellent yields. Furthermore, this method exhibits substrate versatility, mild reaction conditions, and experimental convenience. This synthesis protocol developed is believed to offer a more general method for the formation of substituted benzopyrans essential to numerous organic syntheses.
Experimental
Chemicals were procured from Merck, Aldrich, and Fluka chemical companies. Reactions were carried out under Argon. IR spectra 4000-200 cm −1 were recorded on Bomem MB-104-FTIR spectrophotometer using neat technique, whereas NMRs were scanned on an AC-300F, NMR (300 MHz) instrument using CDCl 3 and TMS as internal standard. Elemental analysis was conducted by means of a Carlo-Erba EA 1110-CNNO-S analyzer and agreed favorably with calculated values.
Typical Experimental
Procedure. Substituted hydroxy acetophenone (0.01 mol) was added to a mixture of corresponding ketone (0.01 mol) and Triton-B (0.02 mol). The reaction mixture was irradiated under microwave at 800 W in a sealed tube. The reaction mixture was extracted with ethyl acetate thrice, and organic layer was concentrated to afford the desired substituted benzophenone derivative which was recrystallized with benzene/hexane. 
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